Background: Health services use typically is examined using either self-reports or administrative data, but the concordance between the 2 is not well established. Objective: We evaluated the concordance of hospital and physician utilization data from self-reports and claims data, and identified factors associated with disagreement.
H ealth care costs have increased annually at or near the double-digit level for 3 decades. 1 By 2008, health care costs will be $2.5T, or one-sixth of the GDP. 2 Health care costs for older adults are 3 times larger than those for younger adults, and most of these costs accrue from hospital episodes and physician visits paid for by public funds. 3 Indeed, 40% of Medicare claims dollars are for hospital inpatient expenses, and the next largest outlay (18%) is for managed care, of which a major proportion is also for inpatient expenses. 4 Furthermore, substantial social and cultural inequalities exist in the use of health services among older adults, as well as in the quality of the health services they receive. 5 The elimination of these inequalities is one of the main goals in Crossing the Quality Chasm.
If health care costs are to be constrained, and if social and cultural inequalities in service consumption are to be eliminated, further research on health services use among older adults is needed. In general, studies of health services use rely either on self-reports or administrative data. The difference between these data sources has been considered for decades. In the 1960s and 1970s, the concern was whether sufficiently accurate information could be obtained directly from respondents, because administrative records were not readily accessible. Interest in the 1980s shifted to the abilities of administrative records from a given care source to capture out-of-plan use, especially in health maintenance organizations and other managed care plans. By the 1990s, the focus had shifted to the ability to rely solely on claims data for modeling purposes. The concordance between self-reports and administrative data, however, is not well established, especially among older adults. 6 -11 It has been assumed and demonstrated that (1) the more salient the health event is to the individual, the more accurate the match between their self-reports and administrative claims, and (2) the longer the recall period, the less accurate the match. 9, [11] [12] [13] [14] [15] [16] [17] [18] Because health events requiring hospitalization are generally regarded as the most salient to individuals, and because recall accuracy is known to decay with volume, the least accurate self-reported recall should involve the number of physician visits during the last year, whereas the most accurate should exist for whether any hospital episodes occurred. 11, 17 In this article, we use data from a large, nationally representative sample of older adults to achieve 2 goals. First, we evaluate the concordance of hospital and physician utilization data obtained from self-reports and Medicare claims data. Second, we use multivariable multinomial logistic regression to examine the factors associated with overreporting (self-reports Ͼ claims), underreporting (self-reports Ͻ claims), and concordant-reporting (self-reports ϳ claims) between these 2 informational sources.
METHODS

Sample
Data were taken from the Survey on Assets and Health Dynamics among the Oldest Old (AHEAD). 19 Respondents were identified either from household screening conducted during the 1992 multistage cluster sampling process for the companion Health and Retirement Study 20 of preretirementaged adults, or a supplemental sample of persons 80 years or older identified from the CMS Medicare Master Enrollment File. Oversampling increased the number of black, Hispanic, and Floridian subjects. Thus, all analyses presented here are weighted to adjust for the unequal probabilities of selection due to the multistage cluster and oversampling designs.
Baseline AHEAD in-home interviews were conducted in 1993/1994 with 7447 respondents who were 70 years old or older. The response rate was 80.4%. Complete linkage to Medicare Part A and B claims was accomplished for 4,697 individuals (63%). Of these, we excluded 101 respondents who had any evidence of being in Medicare managed care during the 2-year prebaseline period because managed care plans are not required to report complete data. We also excluded 286 individuals for whom baseline data was provided by a proxy, because our purpose was to compare self-reports with claims data. Thus, our analytic sample involved 4310 men and women (58% of the original AHEAD cohort).
Self-Reported Hospital Episodes and Physician Visits
At baseline, AHEAD respondents were asked 2 questions about their hospital utilization. The first was: "During the last 12 months, since (month) of (1992/1993), have you been a patient in a hospital overnight?" The response options were "yes" or "no." Respondents who said "yes" were then asked: "How many different times were you a patient in a hospital overnight in the last 12 months?" The response options were 1 through the highest integer reported, which was 20. Two similar questions were asked about physician visits. The first was: "(Aside from any hospital or nursing home stays), during the last 12 months, since (month) of (1992/1993), have you seen a medical doctor about your health?" Again, the response options were "yes" or "no." Respondents who said "yes" were then asked: "How many times have you talked to a medical doctor (about your own health) in the last 12 months?" Again, the response options were 1 through the highest integer reported, which was 50.
Claims-Based Hospital Episodes and Physician Visits
Claims-based hospital episodes and physician visits were obtained as follows. First, the exact date of each AHEAD respondent's baseline interview was determined. Then, all hospital episodes and physician visits in the Medicare Part A and B claims files for the 12 months prior to each respondent's interview date were identified. Determining the number of hospital episodes was straightforward, and simply involved retaining all Part A claims episodes that lasted for at least one night, to be comparable to the self-report questions posed to respondents. We note that as an added safeguard for respondent anonymity, CMS selected a random integer from Ϫ14 to ϩ14 for each AHEAD respondent, and added that random integer consistently to the Julian dates for all of the Part A and Part B claims for that subject. For example, for Mary Jones the random integer of Ϫ6 was selected. As a result, Ϫ6 was added (ie, subtracted) from the Julian dates for all of Mary Jones' Part A and Part B Medicare claims. Although this creates the potential for discrepancies between the self-reported and claims-based utilization totals, that potential is marginal and random, and thus completely ignorable. 21 Determining the number of physician visits was not as straightforward, and involved 2 phases. First, it required defining a "visit." Simply put, Part B data are structured as "lines" (billable goods, services, or procedures) performed under (within) a specific "claim." To restrict our measure to the outpatient setting (and thus achieve comparability with the self-reported data), we first deleted all inpatient-related line items and claims (ie, hospital, hospital discharge, hospital consultation, nursing facility, and care plan oversight services). We then deleted all Part B claims for which the "from and through" (service start and stop) dates completely overlapped with Part A hospital stays (admission to discharge dates), with one exception: physician claims that occurred on the day of admission were included, because these most likely reflect outpatient or emergency department encounters during which the decision to hospitalize was made. To restrict the measure to physician services provided directly to patients (analogous to what AHEAD respondents would report as a physician visit), we deleted line items or claims that were not primary or specialty care (ie, anesthesiology, drugs, Medical Care • Volume 45, Number 4, April 2007 Self-Report and Medicare Claim Concordance supplies, radiology, labs, pathology). To further ensure that the patients were "seen" (ie, that "visits" occurred), we then deleted line items and claims without evaluation and management (E&M) codes. After deleting duplicates (same day, same provider), all remaining line items with E&M codes qualified as "visits."
Covariates
Consistent with Crossing the Quality Chasm, 5 our approach focuses on a comprehensive set of covariates known to be associated with health services use among older adults. These covariates may be classified into 5 categories-sociodemographic characteristics, socioeconomic factors, lifestyle, disease history, and functional limitations. [22] [23] [24] [25] [26] Sociodemographic characteristics included age (measured in years), sex (men vs. women), race (2 dummy variables contrasting black and Hispanic subjects with non-Hispanic Whites), and whether the respondent lived alone (yes vs. no). Socioeconomic factors included education (2 dummy variables contrasting only grade school or at least some college with high school), income (2 dummy variables contrasting less than $7K or more than $50K with incomes in-between), veteran status (yes vs. no, reflecting potential access to Veterans Health Administration services as a source of any observed discordance between self-reports and Medicare claims), and private health insurance (yes vs. no; recall that all respondents had Medicare).
Lifestyle factors included smoking (ever having smoked cigarettes vs. never), weight (2 dummy variables contrasting overweight or obese respondents based on the National Institutes of Health body mass index thresholds with normal and underweight), alcohol consumption (3 dummy variables contrasting Ͻ1 drink daily, 1-2 drinks daily, and 3 or more drinks daily with no alcohol consumption), and whether the respondent never drove a motor vehicle (2 dummy variables contrasting those who never drove and those who currently drive with those who have had to give up driving, which we consider a functional limitation). Disease history included 8 indicator variables for whether the respondent reported having (yes versus no), arthritis, cancer, diabetes, hypertension, lung disease, a heart condition, hip fracture, or psychologic problem at baseline. Functional limitations included the number (0 -5) of activities of daily living (ADLs) with difficulty, the number (0 -5) of instrumental ADLs (IADLs) with difficulty, and the number (0 -5) of lower body functional limitations, as well as 4 indicator variables for self-reports of fair or poor (versus excellent, very good, or good) hearing, vision, memory, or overall health. Also included were current ability to drive a motor vehicle, depressive symptoms (2 dummy variables contrasting none, or 3-8 symptoms with 1-2 symptoms), 27 and cognitive status (2 dummy variables contrasting 0 -10 ͓low͔ and 14 -15 ͓high͔ with in-between scores). 28
Analytic Methods
Concordance on hospital episodes and physician visits was evaluated using simple and weighted kappa () statistics, as appropriate for 2 ϫ 2 and larger (ie, N ϫ N) tables, respectively. 29 Multivariable multinomial logistic regression was used to identify covariates associated with overreporting (self-reports Ͼ claims), underreporting (self-reports Ͻ claims), and concordant-reporting (self-reports ϭ claims) of their number of hospital episodes. 30 -34 Multivariable multinomial logistic regression was also used to identify covariates associated with respondents overreporting, underreporting, or concordant-reporting of their number of physician visits. Because the correspondence between self-report and claimsbased totals of physician visits was expected to be less robust, we performed sensitivity analyses in which we estimated these multivariable multinomial logistic regressions using 3 bandwidth criteria for determining discordant-reporting: Ϯ1 or more visits, Ϯ2 or more visits, and Ϯ3 or more visits. Although all multivariable models entered the covariates serially, starting with the most distal to the most proximal in time sequence to trace decomposition effects, only the final models are shown here to enhance clarity and due to space constraints.
RESULTS
Descriptive Data
Among the 4310 AHEAD subjects in the analytic sample, the mean age was 77.3 years, 35.1% were men, 8.7% were black, 4.0% were Hispanic, and 39.1% lived alone. The Prevalence of Hospital Episodes and Concordance Table 1 contains the cross-classification of the numbers of self-reported versus claims-based hospital episodes in the year prior to baseline for 4229 AHEAD respondents (81 subjects did not provide self-reports). As shown, one or more hospital episodes were identified from the Part A claims for 16.4% of respondents, and 21.1% of the respondents reported having been hospitalized. The mean number of hospital episodes based on claims was 0.21, and the mean number based on self-reports was 0.31. Concordance between these data sources was high, with simple ϭ 0.767 for the 2 ϫ 2 comparison of none versus Ն1, and weighted ϭ 0.671 for the 6 ϫ 6 comparison of none, 1, . . ., 4, or Ն5. In sensitivity analyses to explore the possible effect of telescoping (data not shown), we lengthened the claims-based look-back period by 3, 6, 9, and 12 months. Concordance, however, was not affected, with simple ϭ 0.765, 0.735, 0.697, and 0.662, respectively, for the 2 ϫ 2 comparison of none versus Ͼ1. Overall, there were only 475 divergent cases on the number of hospital episodes, most of which (79.4%) involved overreporting by respondents. Two-thirds (66.6%) of all of the overreports occurred among respondents with no claimsbased evidence of any hospital episodes. Table 2 contains the adjusted odds ratios (AORs) from the weighted multivariable multinomial logistic regression of the 4201 AHEAD respondents for whom complete data on all of the covariates were available. These models predict whether the respondent was among the 398 individuals who overreported, or among the 101 individuals who underreported their number of hospital episodes, compared with the 3702 individuals who concordantly-reported. Note that if a covariate has AORs of the same sign (ie, Ͼ1 or Ͻ1) and comparable magnitude, that covariate identifies respondents prone to reporting bidirectional errors or general errors in reporting, rather than respondents prone to unidirectional errors (ie, specific errors involving either over-or underreporting, but not both). Three bidirectional errors were identified. Men were more likely to over-and underreport their number of hospital episodes, although the latter was marginally insignificant given the smaller number of underreporters. Respondents with heart disease also were more likely to over-and underreport but were noticeably more likely to underreport. Those with lower-body functional limitations were also more likely to over-and underreport, although the latter was again marginally insignificant given the smaller number of underreporters.
Factors Associated with Over-or Underreporting Hospital Episodes
Six unidirectional errors were identified. Respondents who reported having cancer, psychologic problems, or poor self-rated health were more likely to overreport their number of hospital episodes, whereas respondents who had modest alcohol consumption habits were less likely to overreport. Underreporting the number of hospital episodes was more likely to occur among respondents having arthritis, and less likely to occur among respondents without depressive symptoms. Table 3 contains the cross-classification of the numbers of self-reported versus claims-based physician visits in the year prior to baseline for 4182 AHEAD respondents (128 subjects did not provide self-reports). The mean number of physician visits based on claims was 5.8, and the mean number based on self-reports was 4.8. Although these means differ by just one visit, they do not indicate comparability. For example, no physician visits were reported by only 10.8% of the respondents, but no physician visits were found in the claims for 22.2%. Moreover, simple ϭ 0.255 for the 2 ϫ 2 comparison of none versus Ն1, and weighted ϭ 0.351 for the 14 ϫ 14 comparison of none, 1, . . ., 12, or Ն13. Given the markedly lower concordance between the self-reported and claims-based physician visit totals (compared with the concordance for hospital episodes), sensitivity analyses using 3 bandwidth criteria for discordant-reporting were conducted. These included Ϯ1 or more visits, Ϯ2 or more visits, and Ϯ3 or more visits. Table 4 shows the distributions of over-, concordant-, and underreporting of physician visits using these 3 bandwidth criteria. Even under the most relaxed bandwidth criterion of Ϯ3 or more visits, only about half of the AHEAD respondents were classified as concordant-reporters. Further relaxation of the bandwidth criterion is inappropriate in light of the mean number of visits. Table 5 contains the AORs from the weighted multivariable multinomial logistic regression among the 4154 AHEAD respondents for whom complete data on all of the covariates were available. These models identified covariates associated with respondents who were over-concordant-, or underreporters of their total number of physician visits using the 3 bandwidth criteria described above. As with Table 3 , note that if a covariate has AORs of the same sign (ie, Ͼ1 or Ͻ1) and comparable magnitude, that covariate identifies 0  2 5 0  7 2  3 9  2 9  1 7  4  6  7  5  3  8  5  0  1 0  4 5 3  1  1 3 6  8 7  1 0 1  5 7  4 5  3 3  1 7  2 0  9  8  7  5  4  1 3  5 4 2  2  127  58  83  66  65  66  35  46  26  11  11  14  6  20  634  3  107  19  41  60  51  63  42  41  27  24  23  7  14  27  545  4  102  36  24  49  51  55  48  51  31  26  23  25  22  66  609  5  31  15  7  9  12  15  25  16  13  14  17  11  10  52  246  6  6 1  1 3  1 3  1 2  2 3  1 9  2 8  2 2  2 5  2 respondents prone to reporting bidirectional errors or general errors in reporting, rather than respondents prone to unidirectional errors (ie, over-or underreporting, but not both). As shown in Table 5 , the pattern of covariates associated with the over-and underreporting of physician visits is remarkably similar across the 3 bandwidth criteria. Given the robustness of these results, we focus on the broadest (ie, most relaxed) bandwidth criterion, which is shown in the first 2-column panel of the table. In this analysis, 10 bidirectional errors were identified. Hispanics, those who live with others, have private health insurance, and report having arthritis, cancer, diabetes, hypertension, heart disease, lower-body functional limitations, or poor memory were significantly more likely to both over-and underreport their number of physician visits. Four unidirectional effects also were identified. Older adults were more likely to underreport the number of their physician visits, men were less likely to overreport, and black respondents and veterans were more likely to overreport their number of physician visits.
The Prevalence of Physician Visits and Concordance
Factors Associated with Over-or Underreporting Physician Visits
DISCUSSION
There are 3 important aspects of these findings that warrant further discussion. The first involves hospital episodes. Our results demonstrated that (1) the congruence of self-reports versus claims-based data for hospital episodes was high, (2) errors between these 2 data sources generally involved overreporting by the AHEAD respondents, (3) 3 covariates were associated with bidirectional or general error patterns (ie, men, those with heart disease, or those with lower body functional limitations were more likely to both over-and underreport), and (4) 6 covariates were associated with unidirectional error patterns (those with cancer, psychologic problems, or poor self-rated health were more likely to overreport; modest drinkers of alcohol were less likely to overreport; and those with arthritis or without depressive symptoms were less likely to underreport).
For the most part, these findings are consistent with previous reports 6 -15 and are intuitively plausible. On the basis of these findings, we conclude that self-reports and claims-based data for hospital episodes for a 12-month recall period are readily substitutable. Indeed, although not shown here, multivariable logistic regression and multivariable multinomial logistic regression separately using either selfreports or claims-based data yielded equivalent predictive models of the demand for and volume of hospital utilization. This is not surprising, given the high kappa statistics between the self-reported and claims-based measures.
The second important aspect of our findings involves physician visits. In stark contrast to the situation with hospital episodes, (1) the congruence between self-reports and claimsbased data on physician visits was low, (2) the covariates associated with most of the errors between these 2 data sources were bidirectional (except for older adults being more likely to underreport, and women, blacks, and veterans being more likely to overreport), (3) the bidirectional errors appeared rationally based (eg, the likelihood of over-and underreporting was greatest for those with diseases, lowerbody functional limitations, and poor memory abilities), and (4) most of the unidirectional errors appeared rationallybased (older adults are known to underreport, and veterans are more likely to overreport given their access to the Veterans Health Administration, for which visits would not show up in Medicare claims). On the basis of these findings, we conclude that self-reports and claims-based data for physician visits for a 12-month recall period are not readily substitutable, and that caution must be exercised when relying on just one of these data sources.
The third important aspect of these findings that warrants further discussion involves the self-reported poor memory marker. When the congruence between self-reports and claims-based data is low, as is the case for physician visits over the past 12 months, poor self-reported memory plays an important role in predicting bidirectional error. As shown in Table 5 , the increased odds of over-and underreporting physician visits were 34.1% and 34.5%, respectively, among those with poor self-reported memory. This result is entirely consistent with a growing body of work that underscores the importance of self-reported memory as an efficient marker for current clinical memory deficits, and as an effective predictor of subsequent declines in memory performance. [35] [36] [37] On the basis of these findings, we recommend that future studies using self-reported data on physician visits include the selfreported memory question whenever possible for adjustment purposes.
Despite the important contributions that this article makes to the literature, this study is not without its own limitations. Three of these warrant special mention here. First, no medical charts were available for use in reconciling discrepancies between the self-reported and claims-based numbers of hospital and physician visits. As a result, we know more about the epidemiology of discordance than its etiology, and this is especially the case with regard to physician visits, where the concordance between self-reports and claims data is so much lower. Second, neither self-reports, nor administrative claims, nor the medical record are gold standards. Indeed, they are just different measures of the same latent constructs, and thus attributing one or the other as the source of the error that accounts for the discordance between them is arbitrary and inappropriate. Third, selfreported survey data and Medicare claims could only be linked for 58% of the 7447 AHEAD respondents, creating the potential for selection bias. Previous analyses of these data, however, have failed to identify any meaningful evidence of such selection bias. 38, 39 Therefore, the main contributions of this study represent significant contributions to the literature on the concordance of self-reported and claims-based health services utilization data using methods consistent with the current state of the art.
